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P1-oposa]s  to conduct low cost deep space missions of short ciuration to small bodies
will concentrate on the near--~arth  asteroids (NRA) anti comots. Design of such
missions first requires that pl-elintinal-y  I[[ission and spacccrafi_ designs be performed
to clctermine feasibility. This is rcfc:r]-ed to as a Phase A study. In the nlission
cicsign porLion of this study, the followi]lg  tasks a~-e usually necessary:

l.Seargh for the trajectory rnc>de (direct, gravity assist, etc.) that best
satisfies energy, flight time, and other major requirements.

2.Perform scmc trajectory analysis at Ea>-th and the Larget bociy(s) , to see if
conciitions are compatible with spacecraft, science, and operations
requirements and constraints.

3.Select the best suited trajectory mode and cievelop  the launch period.
4.Gerlerate paranletric data useful for spacecraft and instrument designs, and

navigation and operaticlns processes.
5.Develop F)reliroinal-y  secluerlce clata to verify that all activity in actual

performance, will be consistent with all capabilities and constraints.
‘J’his provides the final n~easure of mission success.

Unlike missions to the planets, whose orbits are nearly circular and in the
ecliptic, missions to asteroids and comets are complex, and not very cyclical. That
is, the synociic period is of little value in predicting when the next favorable
launch opportunity will occur. ‘l’he solution c)ffe]-ed here is the development of a
HliSS~LOrI design data base. That is, the clesirable mission data for a suitable launch
F)eriod  (20 years, for example) and fo~- each asteroici would be generated and stored
in a data base, and made accessible to anyone
base .

instructeci in the use of this data
Storage would be on a mic~-ocomputcr, and software woulci be written to provide

searches based on the user requirements.

The data base would include the JPI, Dastcorti3 file SC) that searches on desired
asteroid physical or o~bital characteristics can be made. Then, the mission data
may be accessed, by fil-st ]Ooking at the laur]ch  and ar-rival date regions for which
energy to perform a specific type c)f mission is a rnir]imun~. (The types of missions
cons~Ldercd  at this time are f].ybys, rendezvous, anti sanlp]e z-etur n.) WithirL this
launch-arrival space, other parameters of inl,crest irl a F>hasc A stucly wc)u]d be
generated. It is important Lhat data arc)und the minimum energy solution be
available, so that the user may move to a nc)n-optirnun~ sc)lution if he has specific
constraints or requirements. ‘1’here are abc)ut,  2 ciozen such pal-arneters whi~h wou]ci be
available to the mse~, and thi s number can be. irlcrcased if necessary.

Tilis first version of the small bodies data  base will include NF;A and conlet rnjssions
only. IL will be updated periodically to include newly di scovex-ed bodies and those
whose o~-bits have been better determined. A later version will include the main
belt asteroids and c)ther bodies in the solar system, anti n~ultip]e body encounters .
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To be p]-esenteci at the IAA International CcJnfercllce  in I,aul-e], Marylanci, AF)ri] 12-

15, :[994. l’his rescarc}] pcrfo~-lncci  by the .Jcl I’]opulsic]n l,at)orat.o]-yr  Califcjrnia
]nstitute  of Technology, uncler contract with L}IC National Ael-c)nautics and SI)ace
Aclminisi_~-aLi  on.
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